Long-term efficacy of leptin replacement in patients with generalized lipodystrophy.
Ectopic fat accumulation has been implicated as a contributing factor in the abnormal metabolic state of obesity. One human model of ectopic fat deposition is generalized lipodystrophy. Generalized lipodystrophy is a rare disorder characterized by a profound deficiency of adipose tissue with resultant loss of triglyceride storage capacity and reduced adipokines, including leptin. Subjects with generalized lipodystrophy and reduced leptin levels often have an increased appetite leading to hyperphagia. Excess fuel consumption, coupled with a lack of adipose tissue, contributes to the significant ectopic triglyceride accumulation in the muscle and liver seen in these subjects. This ectopic fat, along with the deficiency in leptin signaling and perhaps other adipokines, likely contributes to insulin resistance, diabetes, and hepatic steatosis. We report here the long-term effects of leptin replacement in a cohort of these subjects. Fifteen patients with generalized lipodystrophy were treated with twice-daily recombinant methionyl human leptin (r-metHuLeptin) for 12 months. We evaluated metabolic parameters at baseline and every 4 months. Antidiabetes medications were decreased or discontinued as necessary. Reductions were seen in serum fasting glucose (from 205 +/- 19 to 126 +/- 11 mg/dl; P < 0.001), HbA1c (from 9 +/- 0.4 to 7.1 +/- 0.5%; P < 0.001), triglycerides (from 1,380 +/- 500 to 516 +/- 236 mg/dl; P < 0.001), LDL (from 139 +/- 16 to 85 +/- 7 mg/dl; P < 0.01), and total cholesterol (from 284 +/- 40 to 167 +/- 21 mg/dl; P < 0.01). HDL was unchanged (from 31 +/- 3 to 29 +/- 2 mg/dl; P = 0.9). Liver volumes were significantly reduced (from 3,663 +/- 326 to 2,190 +/- 159 cm3; P < 0.001), representing loss of steatosis. Decreases were seen in total body weight (from 61.8 +/- 3.6 to 57.4 +/- 3.4 kg; P = 0.02) and resting energy expenditure (from 1,929 +/- 86 to 1,611 +/- 101 kcal/24 h; P < 0.001). R-metHuLeptin led to significant and sustained improvements in glycemia, dyslipidemia, and hepatic steatosis. Leptin represents the first novel, effective, long-term treatment for severe forms of lipodystrophy.